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^ S^^S.*) , ^ S^l7l^ ^ -^71 ^^Hr^ ^E^ ^ ^Sj- 

4^ ?_>^ <y*V *H3# ^l^^l ^1^" T $M1 ^ nfl-o o. 
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{Apparatus and method for control ing invertor pulse width modulation 
frequency in portable computer} 

<3> 5L 3^ ^ #tfl-g- ^^ofl cfltr ^-ir 5L*R> ^°U, 

< 4 > £ 4 ^ £ 5^r -g- SjSfl ?r^s]^ ^ S^l tflolE^EDI 

D)» £A]*V ^olj7 ; 

<5> £ 6€- *r€- ^tfl-g- ^^oflA^ ol^e] ^ 3. ^ 3. 

<6> m cfltr 

<?> 10 : #1 3*1-8- 11 : «1t=1^l ^B-^ei 
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12 : liH 3*1*1 13 : *\)3.?) 

14 : til^-2. 15 : ^H^si 

16 : $ ^H#s] 17 : 7}^ fl^H^ ^Bl-3l 

18 : ^1^1 o>o] o}oloil^oflol 19 : <t*l^ 

20 ; °>°1^ 21 : ^lJiLH. 

^ 3.^1 7} 9] «|7l ^tt ^ ^ ^S(PWM) ^4^1" 7}& ^ 

£ l^r, ^^^^ ^tfl-g- ^fF^Hl tfl^- #*fl ^-g- 7fl^6.s 5L*m ?A 
<« ^B^- ^^E^lfe, ^-fKCPUXlO), tijc]^. ^Hl-eKH), 3l£l 

e s^oj-oj «.^x](Host-PCI Bridge)(12), ^3.^(13), «l^-2. ^(14), _M3. 5?I 
Hl-ei(15), ^fi ^Bl-sKlG), ^ til^oi]^(Card BDS) ^Bt-*M(17), 2H<>H 
o>olofl^o]lol y.^^l(PCI-ISA Bridge)(18), <i*l ^ (LCD)(19) , *H^(20), nejJI 
7liLJ=(21) iz\-9l^r s-sfl 
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tr¥l, #7l 3q^]o>ol o>o] 6)l>ro|lol y.^^l(PCI-ISA Bridge) (18)^]^, #}3.^ 
^(CMOS-RAM) (180)°1 S.^ ^#3*1, <#7) v}o]?g (20)^, -§-(200)4 ^(201), OL 



3E.tr, #7l i^H^- ofl^j SAl 71(19) "I] fe, S. 2<H1 £.*ltr 44 

^1, CCFL(Cold Cathode Fluorescence Lamp) :£44 1 tHtei4(190)7 r( <^ 

3.A) 4(19)4 ^ Si^T #«§H Ol-g-frl, #4 Ofl^J £A ] 7 ) ^7) 

^^Hl^r, «flEi^ #31(31) AC 4^4 #^(32)^, efltS 

44 ^44 3tr 4^ ^-^f(30)4, #4 4^ ^^(30)» 44 °l7}$\^ <£ 
4 4°^ 31 44* €^ ^- >£S(Pulse Width Modulation) ^51^ 44 31 # 
#4 ^#4i4( 190)5. 47>44 4tt 444(33)7 r ^M3€4. 

ZLSlJl, #7l 4444 PWM ^r4^, ofl-i- s-ol 210 Hz^ Jl4 ^r4^5. ^ 
^€ ^ °^ , A oM 210 Hz ^sHMj ^444 JL^ ^43)4^ 4444 

#^0], #7] ^4 S444 ^^45 47>44, ^ BV 7]1 . o.^l^l 5}^ r-fl, 
#71 PWM ^4^r4 €^ ^* LCD 4t<H] 44 0 % ~ 100 % 44 7}-^44. 

4 ^iL» 4445. #^4t11 44. 

tr^, #4 444(33H14^r, #4 4°l^(20)i>.5.-^4 #34^ PWM ^4 
^ ^444 #3 4^4 ^4^r# -*3#^ ^, ^4 X444 ^-^7} 

(190)5. #^44 &7}W: 2:^44 4^ 31, #7l 4 44°H4 4444 PWM 

^t4t 4^4 44 ^444 Hsfl^ ^4^44 #Jl 4^4 
44, <*>4 ^71^1 Sj-igoll icOl^ 7 ]- 4444 44. 
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Sl^r 3), ^"71 PWM A oM £ef' ^^Hr, ^ 

^ ^ ^r^Hr^ n «fl^r ^ 20 Hz ifl*] 30 Hz EL 7]} ^^^>7fl =M , ^ ^. 
X}°}7\ 20 Hz o}*} 7 } S]^ ^^Hr ^-^-S ^ISfl ^ol^ 7 > u|- 

^r^Hr ^^S. ^0)^7} i^-e}-^ 7>^^r ^S}-*}^, 'f=ABS[PWM 
frequency-CFrarae frequency*n)}, n=l,2,3,4. . , f > 20 <£!:^2}°l51, f < 

20 o]^ l^^Hl £]JEL^, <^ SA]7lB] ^]cj ^3X)-^, ^ Vsync ^r^K^}- 60 
Hz<?l ^-f, (60*1) +20 -30=80 -90, (60*2)+20 -30=140- 150, (60*3)+20 -30=200- 
210, (60*4)+20~ 30=260 -270, (60*5)+20~30=320~330, (60* 6) +20 -30=380 -390 
^t!: ^^7} 5]^ 31, o) ^ 210 Hz SE^ 270 Hz7}- ^^o.^ 

=L^. Vsync #^-7> 1 ^<?] ofl^ S^l7l , ^s. s.<^ 60 Hz^ 

*3r ^ 5*1 7l* A>-g-th=^ , PWM ^-71^ ^ ^ 

*M *}--§- -r-^M 1 ?}:, ^ S^l7l^ #^-7> &<>>*lji Vsync ^r^K^ 
50/56/60 Hz^ ^ 7>x]^ ^ 5*1 7] 7> *in» A>-g-s)^ , <*>^ 5*l7l1=L 
PWM ^^HM" S.^- ^ &7fl 5]^, S.^ ofl^ ^Al7HH ±o]^ 7 } ^ 

5]+^ 31, PWM 210 HzS. 51$ A>^-^> J7 , ofl^ 7l ^ 

Vsync ^r^Mr 50Hz 21^ 56HzS A>-g-^^ 7$ ZL ^V°]7> 10 Hz SE^r 14 Hz 

(f < 20 )7\ SlES, ^^Hr #**o] ^o]^ 7 > ^S>7fl 3tt -g-^o] o^rf. 
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S^l7l^ 3.X\ ^ *\)°]&\(EDID: Extended Display Identification 

DataHl *r*\ %-7] ^^1- %2l-5}^ , q$ &*\7)2) &7)% ^z>}7] ^ 

*V ^e^ s. ^^(PWM) ^^HM- ^5Hr PWM ^^Hr 

^J- ^ 31o]Ei # ^71 ^SHr» 3^ SHl^Kr nM; #7l 

^€ ^3 ^71 #2:*H, ^"71 <^ SAl7l^l «>7l« S^^>7l ^ tb 



22-8 



1020030017603 

S^^l^, ^ a.^l7H ^fltl: 3.*} ^€ 3H^7> 7l^ tilfl^r 

^ ^lS-Sl; ^-71 iX| 7 ]iS. ^#*>7l ^ ^E-]; ^ #7l ^ £Aj 

Al^t CilolE^l if- 71^-^ ^71 ^^Hr* 3^ , ^"71 € 

^ ^ £S ^^K^* 7 r £ S^*>7l if- ^s]^ 

£ ^°fl tflH> ^Al^]ofl cfl^fl, ^Jf£ i^ %^*H -*M|*1 

^^E^ ^A]7lofl^ ( Hlfl^ oflS. Si <?] EEPROM^l if ^^H, 5Etb 

EEPROlHfe, ^ cfltb W 5*1 3He1(EDID: Extended Display 

Identification Data)7|- 7)^- 

tt^S, ^"71 S*-# a a] ^ tflolE-KEDID)^!^, i 4 * i 5^1 «>^- 

^•o], ofl^ iA]7l^ iefl<y (Frame) ^^Hr* M-EKfl^- c^#3H t±o]xQ z])o]^} 

sMHCDisplay timing range limits) ^Ji7> if 7]^-5l^ cfl , ^-g-S} 
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tH ^ ^^2] U >°1^ (20)^1^^, #7l EDID S.^ ^ S.*] 

i|7ll- 3:^^71 <?}wlE-|cq PWM ^sl-^r* 7>^ S^S}tI1 ^rf. 

<29> <^1# -&<H 50 Hz, 56 Hz, 60 Hz^ 3 ^-ft Vsync ^r^Hr* ^3 S^7l 

7>¥*>7fl efl, °1» ^^H^r, 3.*)7)£\ EEPR0M 7) 

^ EDID ^2. ^ Vsync ^4^* 3^ ^°J*H , PWM ^^Hr 7>^ 

< 30 > ^, ^^Hr oy^ 3^9) PWM -£^Ur ¥ 7}*1 ^ 

'PWM=Vsync*n-m' 'PWM=Vsync*n+m' ^ 'PWM=Vsyc*n-m' -§- *m A >-§-*>7fl Sj 

^, ^ n=4, m=30^5. ^M^, ^ 5*1 71^1 PWM ^sHr^r ^4 ^4. 

<3i> <fl# #<>|, Vsync= 50 Hz ^ , PWM= 50*4-30= 170°luL, Vsync= 56 HzH 

nfl, PWM= 56*4-30= 190°lul, Vsync= 60 Hz «J nfl , PWM= 60*4-30= 21(H 5]^- cfl , 
#7]^ ^-O] o]o}=L 7 ].^.^ PWM 1^3 Sl^l i^<H *fl^}fe 

PWM ^r^Hr* ^Tfl ^*Hfr ^JiS. °l-g-*}7fl ^cf, 

<32> ^><a, ^-714 ^r#^ 170 ^ 170 Hz, 190 U ^ 190 Hz, 

ZLelJl 210 H nfl^r 210 HzS 7>^^ PWM ^^Hr* ^ ?1^^=L #^*>^, #7l 
Sl^fe, Z}- ^^ofl *fl^75H=r PWM ^^ofl ^7l5l<H ^ a^l7i^ ^ 

^■di^>(190)S JivflTfl sl^ efl, ^"71 *>o]3g(20)<M^, £ 6°fl 
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(S10), #71 EDID ^.S-l- ^ ^-^l-Tfl ^rf(Sll) . 

ZLSlJL, #7l EDID Vsync ^^Hr ^ ^o}(S12)f- 

^ 0 >^r^, ^ ^(PWM=Vsync*n-m)* °l-g-^H, o]t^E^ PWM 

t# ^#^1 £]J1(S13), =l ^>#€ PWM ^^Hr* 2)*Jtt PWM ^^5. 

*}-ol^(20HH^r, PWM ^^Hr 2^3.1=1- ^^Al7l7fl S]^ c-11 
(S15), ^ pwm 2^ f^£r, ^-7) ^>oi^3q- o]e^1o]^^ rf^. ^ 

— , ^-^7}^, ol*> ^^U^H 7flAl ^ £ i^cs] AK>4 

ZL 7l^^ «^ 4HH, £4^ ^Hl-* €3, « -?-7> ^ 

[^Sl JL3)-] 

E^ ^ S^^l * a^l7l7> ^ffE^ 
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X| ai^ c)H^(EDID) ^-7l(Vsync) ^, n ^ ^ 

^ ^S(PWM) ^^Hrl" 7>^ ^ SAl7l^ ^7} 91 

tf|E^ ^3. ^S)-^^^ ^^.S <y*V iio]^ ^-g; Dl^ofl til-^l 

^ 5^1 S]^ nfl-^- -B-g-tb ^l^K 
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13 T 1 * 1] 

2] 

#7l l^^fe, #7] Alit tflolE-1 f> t^^o] El-olnj e flo]^ e) 

*1H ^ilt ^ , ^ ^iL ^ofl 71-s-^ = 3|<g 31 °1 S ^it, 

3] 

Aj-71 2^31^, 'PWM = Vsync*n-m'^ °l-§-*H, <#7] <&*\tfs) 1^ 
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4] 

#7} 2#7fl^r, n^f m^l 4^ 30^.5. ^*H, #71 *M ^-7) ^ 

s}-^7> z}-z}- 50 Hz, 56 Hz, 60 Hz <Q ^ , ^a^o) ^ s. ^ ^sH^-i- 170 Hz, 
190Hz, 210 EzS. ##*m ^3-° 5- ^^-§- ^^H^l ^ 

s. ^ . 

[^^8- 5] 

5*1 7H tfltb ^ 5*1 ^ Cllo)E^7l- 71^- 7^V^ ti]^)^ 13)12.^; 

^-7) 5*1 ^ S.^ 7}^& ^ ^71 ^4^1: ^ 

^, #71 ^ S- 7>^ S^§>71 ^tb ^H^°l ^ 

3*1. 

6] 

^7} cfl-S-el^, ^7l ^ 5*1 7l S.^ EEPROM^] 74 ^ 

*>fe ^tfl-g- ^BH*i3 sg± s. ^ ^n>^ S^^i. 
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7] 

^7] aflo^^, ^-71 SHJ- SA] Aitf C 4|o1b| ^ i^l-elH eM^ eflo]^ 
eHH ^Afl^j- * ; zl ^JL 7}^& ^t4t efl °1 H 

9] 

^oM *lH^r#-gr, TWM = Vsync*n-m'^ o].g.sH t 
10] 
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^sj-^7> A A 50 Hz, 56 Hz, 60 Hz °A , ^ s. ^ s ^sj-^-g. 170 

Hz, 190Hz, 210 HzS. ^#^Kr ^ ^£-5. t}^ ^tfl-g- $^EH*l£] £J 
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[5=^1 



[5L 1] 
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CPU 
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14 
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2] 



Notebook Computer 



LCD 
(19) 



190 



CCFL 



33 



Inverter 



30 



Power 
Supply 



31 



Battery 



32 



AC Adaptor 



20 
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21 



Keyboard 



180 
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Notebook Computer 



LCD 
(19) 



CCFL 



EEPROM 
(EDID) 



190 



Inverter 



30 



Power 
Supply 
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20 



Micom 



31 



180 



CMOS-RAM 



Battery 



21 



32 



Keyboard 



AC Adaptor 



22-19 



1020030017603 



[5L 4] 



Extended Display Identification Data (EDID) 



Address 


No. bytes 




Description 


OOh 


1 


Bytes 


EDID Structure Version / Revision 


01 h 


7 


Bytes 


Vendor / Product Identification 


01 h 




2 


ID Manufacture 










80h 


127 


Bytes 


Luminance Table & Timing Descriptions 


* 




x*A 


Luminance Table 






8*B 


Range Limits 






27*C 


27-Byte - Detailed Range Limits 






4*D 


4-Byte Timing Codes 


* 




18*E 


1 8-byte Detailed Timing Descriptions 






X 


X=127 - (x*A+8*B+27*C+4*D+18*D) 


FFh 


1 


Byte 


Checksum 
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5] 



Display timing range limits 



8 


Bytes 


Bit 


Description 






7-0 


Min Frame /field rate in Hz 






7-0 


Max Frame /field rate in Hz 






7-0 


Min line rate in kHz 






7-0 


Max line rate in kHz 






7-0 


Lower bits frame /field & line rate 






7-0 


Min pixel rate in MHz 






7-0 


Max pixel rate in MHz 






7-4 


Upper bits min pixel rate 






3-0 


Upper bits min pixel rate 
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pwm ^Hh£ 5g SE ^§ 
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EDID as a^n 

(LCD LH°I EEPROM) 


1 




L0D2.I Vsyno - 
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InvertorO| PWM 
(PWM=Vey 


■no*n-m) 






Invertor PWM 




1 




pwm en mm 
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